INTRODUCTION
Eradication of brucellosis is based mainly on detecting infected animals, follow ed by the slaughter of such animals. Since it is not feasible to isolate the causative organism from infected cases, serological tests, namely the Rose Bengal plate test (RBPT), serum agglutination test (SAT) and complement fixation test (CFT) are important in routine diagnosis of the disease.
The RBPT is accepted as an efficient method for use in cattle, sheep and goats, but diversity in quality of antigens produced at different laboratories or in the test procedure may give rise to variation in its sensitivity. In cattle, in areas where there is little or no infection and particularly where there has been much strain 19 vaccina tion, the RBPT positive sera have to be subjected to confirmatory tests.
In heavily-infected herds, it may prove economical to remove all animals positive to this test, since many such animals, although negative to confirmatory tests, may be in the early stages of infection and likely to become dangerous in spreading bru cellosis later (6, 3) .
The SAT has, so far, been the principal and the most useful serological method used for bovine, ovine and caprine brucellosis, even in cattle vaccinated with strain 19 vaccine, provided they were vaccinated as calves (9, 2).
The CFT is considered by many workers to be the most accurate serological test for brucellosis in cattle, sheep and goats, and is now widely used as a supplementary test on samples that have a doubtful SAT titre, or as a confirmatory test on sera positive to RBPT (5, 2, 4).
In conjunction with a preliminary scheme for eradicating brucellosis in Iran, the prevalence of the disease in cattle, as well as in sheep and goats, has been investiga ted serologically for 15 years ending in 1984. A combination of serological tests was applied and the results are presented in this paper.
MATERIALS AND METHODS

Serum samples
Samples from 175 676 cattle and 110 817 sheep and goats from different parts of Iran were provided by the Brucellosis Eradication Unit of the Veterinary Organi sation. Samples were stored at 4°C and tested within a week from the time of collection.
Antigens
The antigens routinely used in all the tests were prepared from Brucella abortus strain 99 or 19. Antigen for SAT was standardised against the International Stan dard Anti-Br. abortus serum so as to give 50 % (++) agglutination at a final dilution of 1 in 500 of this standard serum (1, 2). The antigen used for the CFT was standar dised to give 50% haemolysis at a dilution of 1 in 100 of the International Standard Anti-Br. abortus serum, using overnight fixation at 4°C (9).
The RBPT antigen was prepared and standardised according to the method des cribed by Alton et al. in 1975 . This antigen consisted of Brucella cells stained with Rose Bengal and suspended in buffer at pH 3.6 and preserved at 4°C.
Serological tests
The presence of Brucella antibodies was detected by RBPT, SAT and CFT accor ding to methods recommended by the FAO/WHO (1, 2).
Interpretation
RBPT results were interpreted as negative or positive.
SAT: in vaccinated cattle aged 20 months or over, a ++++ reaction at 1:80 (212 IU/ml) or above was judged to be positive, and ++++ reactions at 1:40 (106 IU/ml) to 1:80 were doubtful.
In unvaccinated cattle a ++ reaction at 1:40 (80 IU/ml) or above was judged to be positive, a ++ reaction at 1:40 to 1:20 (40 IU/ml) was doubtful, and titres less than 1:20 were negative.
However, in sheep and goats a ++ reaction at 1:20 (40 IU/ml) or above was judged to be positive, and a ++ reaction at 1:10 (20 IU/ml) doubtful (8) .
CFT: a titre of 1:40 was considered to be positive, and 1:20 doubtful in cattle and goats, while 1:20 was considered to be positive in sheep, and 1:10 doubtful (8, 7). Tables I and II 
RESULTS
Results of the serological tests are shown in
DISCUSSION
Animal brucellosis presents a number of circumstances which complicate diagnosis. The disease often has a long incubation period, varying from a few weeks to eight months or even more. After the initial exposure, abortion and retained placenta are the sole clinical features of the disease, but most animals abort only once. Since the introduction of brucella into the body is followed by the appearance of circulating antibodies, these can be used for the diagnosis of infected animals. However, this method has its own restriction and shortcomings, and a single serological test is unre liable. During the incubation period, the results of one or other serological test may be negative, even though such animals may abort soon afterwards (3).
After the disease has entered the symptomless chronic carrier stage, the organism is harboured intracellularly, often in the supramammary lymph nodes and the udder. During the chronic stage, the antibody titres may wane and fall below or remain around the diagnostic threshold. Some such animals may excrete brucella in the milk (3) . The use of vaccines, particularly strain 19 vaccine, leads to the production of antibodies, the persistence of which depends mainly on the age of the animal at the time of vaccination. Although it is generally accepted that not every Brucella-mfected cattle will invariably show a diagnostically significant titre, the limitations of the use of SAT alone, even in the absence of any complication arising from vaccination, are specifically described by Nicoletti (6) In sheep, a proportion of bacteriologically positive animals fail to react to SAT, even in repeated tests. This was confirmed by Unel et al. (8) , who made the point that it had not been possible to eradicate sheep brucellosis from state farms in Turkey by using SAT alone, with removal of reactors, because many infected animals failed to give a positive reaction to the SAT. Our own results (unpublished data) indicate that Brucella organisms were sometimes recovered from sheep and goats with a doubtful or even a negative SAT titre. Thus it seems advisable that the SAT positive animals in unvaccinated flocks should be considered as reactors and removed from the farms, while those with negative SAT should be subjected to another confirmatory test such as CFT.
The CFT has proved to be an extremely reliable test for the diagnosis of brucellosis in animals, especially in those cases where the results of SAT have been negative or inconclusive, as may happen in the incubation period or in the late chronic stage. It is also helpful in differentiating antibodies induced by vaccination from those following infection (5, 4) .
Notwithstanding reports by Nicoletti and Fincher (6) and Sutherland and Le Crass (7) on the use of RBPT, our experiments suggest that this could be useful only as a screening test.
Consequently, in countries where payment of compensation for slaughtering is not available, or where there are other restrictions, eradication schemes should be based on a combination of serological tests rather than on a single one. PALABRAS CLAVE : Bovinos -Brucelosis -Caprinos -Encuestas epidemio lógicas -Irán -Ovinos -Técnicas serológicas.
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